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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new (meth) 
acrylate derivative useful in e.g. producing resins 
used as photoresist materials with excellent dry 
etching resistance, transparency, substrate adhesion, 
and resolution. 

SOLUTION: Thie new compound is shown by formula 
I (R1 and R2 are each H or methyl), e.g. 5- 
acryloyloxy-2,6-norbornanecarbolactone. The 
compound of formula I is obtained, for example, by 
reaction between 5-hydroxy-2,6- 
norbornanecarbolactone and acryloyl chloride in an 
inert organic solvent such as tetrahydrofuran in the 
presence of a base. Furthermore, it is preferable that 
this compound of formula I is either homopolymerized 

or copolymerized with another polymerizable compound to prepare e.g. a copolymer of 
formula II (R1 to R3 and R5 are each H or methyl; R4 is a group decomposable with an 
acid; R6 is H or a 1-12C hydrocarbon; (x), (y) and (z) are each 0 or 1, x+y+z=1) with a 
weight-average molecular weight of 2,000-200,000. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The acrylate derivative expressed with a general formula (1) (meta). 
[Formula 1] 



(In an upper type, Rl and R2 express a hydrogen atom or a methyl group.) 

[Claim 2] The polymer characterized by carrying out copolymerization of the acrylate derivatives 
according to claim 1 (meta), and changing a polymerization or an acrylate derivative according to 
claim 1 (meta), and other polymerization nature compounds in them. 

[Claim 3] Said polymer Polymer according to claim 2 whose weight average molecular weight it is 
shown by the general formula (2) and is 2000-200000. 
[Formula 2] 



(In an upper type, the owner pons cyclic hydrocarbon radical of the carbon numbers 7-13 in which 
Rl, R2, R3, and R5 have a hydrogen atom or a methyl group, the radical that decomposes R4 with 
an acid, and the radical decomposed with an acid or the owner pons cyclic hydrocarbon radical of the 
carbon numbers 7-13 which have a carboxyl group, and R6 express a hydrogen atom or the 
hydrocarbon group of carbon numbers 1-12.) x, and y and z are the number of arbitration which fills 
x+y+z=l, 0< x<=l, 0<=y<l, and 0<=z<l, respectively. 

[Claim 4] The photoresist constituent which contains the photo-oxide generating agent which 
generates an acid by 70 - 99.8 % of the weight, and exposure or more [ of a polymer claim 2 thru/or 
given in three ] for one 0.2 to 30% of the weight. 

[Claim 5] The pattern formation approach characterized by including at least the process which 
applies a photoresist constituent according to claim 4 on a processed substrate, the process exposed 
with light with a wavelength of 180-220nm or less, the process which performs BEKU, and the 
process which performs development. 

[Claim 6] The pattern formation approach according to claim 5 that exposure light is ArF excimer 
laser light. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is concerned with new (meta) acrylate derivatives and those 
polymers, and relates to a compound especially with wavelength useful to manufacture of the resin 
used for the photoresist ingredient which makes exposure light far-ultraviolet light 220nm or less. 
[0002] 

[Description of the Prior Art] In the field of the various electron device manufactures which need 
micro processing of half MIKURONO-DA - represented by the semiconductor device, the demand 
of much more densification of a device and high integration is increasing. Therefore, the demand to 
the photolithography technique for detailed pattern formation is still severer. 
[0003] Use of the photolithography which used ArF excimer laser (193nm) for manufacture of 
DRAM with the degree of integration beyond 1G bit which needs a processing technique 0.18 
micrometers or less especially is considered recently [Donald C. HOFFA et al., Journal of 
Photopolymer Science and Technology (Journal of Photopolymer Science and Technology), nine 
volumes (No. 3), and 387 pages - 397 pages (1996)]. For this reason, development of the resist 
ingredient corresponding to the photolithography using ArF light is desired. 

[0004] the life of the gas which is the raw material of laser on the occasion of development of this 
resist for ArF exposure being short, and laser equipment itself are expensive - etc. - from - it is 
necessary to fill improvement in the cost performance of laser For this reason, in addition to the high 
definition corresponding to detailed-izing of a processing dimension, the demand to high-sensitivity- 
izing is high. 

[0005] The chemistry magnification mold resist which used the photo-oxide generating agent which 
is a sensitization agent as the approach of high-sensitivity-izing of a resist is known well. For 
example, as a typical example, the resist which consists of triphenylsulfonium hexafluoro ASENA- 
TO and combination of Pori (p-tert-buthoxycarbonyloxy-alpha methyl styrene) is indicated by JP,2- 
27660,A. [, for example, Hiroshi Ito, by which such a chemistry magnification mold resist is widely 
used for the resist for current KrF excimer laser, C. Grant Wilson, and American Chemical Sociaty 
Symposium Series [ ] - 242 volumes and 1 1 pages - 23 page (1984)]. The description of a chemistry 
magnification mold resist is that the proton acid generated by optical exposure from the photo-oxide 
generating agent which is a component causes resist resin etc. and an acid catalyzed reaction by heat- 
treatment after exposure. Thus, photoreaction effectiveness (reaction per one photon) has attained 
fast high sensitivity-ization compared with less than one conventional resist. In current, most resists 
developed are chemistry magnification molds. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the case of the lithography using short wave 
Nagamitsu 220nm or less represented by ArF excimer laser light, the new property cannot be 
satisfied with the conventional ingredient of a property, i.e., the high transparency and dry etching 
resistance over exposure light of 220nm or less, is needed for the resist for forming a detailed 
pattern. 

[0007] The resin which has a ring is mainly used into [, such as novolak resin or Pori (P-vinyl 
phenol), ] the structural unit as a resinous principle, and the photoresist ingredient for the 
conventional g line (438nm), i line (365nm), and KrF excimer laser (248nm) has maintained the 
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etching resistance of resin with the dry etching resistance of this ring. However, the resin which has 
a ring has the very strong light absorption to light with a wavelength of 220nm or less. Therefore, 
since a great portion of exposure light is absorbed on a resist front face and exposure light does not 
penetrate even a substrate, formation of a detailed resist pattern cannot be performed and resin 
cannot be conventionally applied to the photolithography using short wave Nagamitsu 220nm or less 
as it is. Therefore, it has etching resistance, excluding a ring and is anxious for the transparent resist 
ingredient to the wavelength of 220nm or less. 

[0008] ArF excimer laser light (193nm) — receiving — transparency — having — in addition — and as 
a high molecular compound with dry etching resistance Copolymer [Takechi et al. with the 
adamanthyl methacrylate unit which is an alicycle group giant molecule, Journal of Photopolymer 
Science and Technology (Journal of Photopolymer Science and Technology), Copolymer [R. with 
five volumes (No. 3), 439 pages - 446 page (1992)], or an isobornyl methacrylate unit D. allenes (R. 
D.Allen), Journal of Photopolymer Science and Technology (Journal of Photopolymer Science and 
Technology), Eight volumes (No. 4), 623 pages - 636 pages (1995) and nine volumes (No. 3), 
465page-474page(1996)], etc. are proposed. 

[0009] However, the acrylate derivative which has the alicycle radical used in the former resin 
(meta) does not have the polar groups (for example, a carboxyl group, hydroxyl, etc.) which have 
substrate adhesion. For this reason, it is difficult for hydrophobicity to be strong, and for adhesion 
with a processed substrate (for example, silicon substrate) to be bad, and to form the uniform 
spreading film with sufficient repeatability in the homopolymer of the monomer which has an 
alicycle radical. Since it does not have the adamantane content residue which furthermore has dry 
etching resistance, iso BONIRU content residue, or the residue which may discover the solubility 
difference in exposure order in a menthyl content residue unit, a pattern cannot be formed by 
exposure. Therefore, by former resin, it will not be able to use without considering as a copolymer 
with the comonomer which can demonstrate solubility differences, such as t-butyl methacrylate and 
tetrahydro methacrylate, or a comonomer with substrate adhesion like a methacrylic acid as a 
resinous principle of a resist. However, it is the abbreviation 50 mol % need, and since the dry 
etching resistance of a comonomer unit is remarkable and low, the dry etching resistance 
effectiveness by the alicycle radical falls remarkably, and comonomer content is deficient in it to the 
practicality as dry etching-proof nature resin. 

[0010] For this reason, the optical transparency over light 220nm or less is high, and etching 
resistance is high, and it is anxious for the new resin ingredient for resists whose substrate adhesion 
improved. 
[0011] 

[Means for Solving the Problem] The artificer completed this invention, as a result of inquiring 
wholeheartedly, in order to attain the above-mentioned purpose. That is, this invention is as follows. 
1. Acrylate derivative expressed with a general formula (1) (meta). 
[0012] 
[Formula 3] 
r 1 

CH 2 =i 




(In an upper type, Rl and R2 express a hydrogen atom or a methyl group.) 

2. Polymer characterized by carrying out copolymerization of acrylate (meta) derivative of 
polymerization or publication to the above 1 of acrylate (meta) derivatives of publication, and other 
polymerization nature compounds to the above 1, and growing into it. 

3. Polymer given in the above 2 whose weight average molecular weight said polymer is shown by 
general formula (2) and is 2000-200000. 

[0013] 
[Formula 4] 
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r 1 f f 

-k 2 V \e 



(2) 



(In an upper type, the owner pons cyclic hydrocarbon radical of the carbon numbers 7-13 in which 
Rl, R2, R3, and R5 have a hydrogen atom or a methyl group, the radical that decomposes R4 with 
an acid, and the radical decomposed with an acid or the owner pons cyclic hydrocarbon radical of the 
carbon numbers 7-13 which have a carboxyl group, and R6 express a hydrogen atom or the 
hydrocarbon group of carbon numbers 1-12.) x, and y and z are the number of arbitration which fills 
x+y+z=l, 0< x<=l, 0<=y<l, and 0<=z<l, respectively. 

4. Photoresist constituent which contains photo-oxide generating agent which generates acid by 70 - 
99.8 % of the weight, and exposure or more [ of a polymer the above 2 thru/or given in 3 ] for one 
0.2 to 30% of the weight. 

5. Pattern formation approach characterized by including at least process which applies photoresist 
constituent of publication on processed substrate, process exposed with light with a wavelength of 
180-220nm or less, process which performs BEKU, and process which performs development in the 
above 4. 

6. Pattern formation approach given in the above 5 whose exposure light is ArF excimer laser light. 
[0014] 

[Embodiment of the Invention] It sets to a general formula (1) and is Rl and R2. They are a 
hydrogen atom or a methyl group. 

[0015] It sets to a general formula (2) and is Rl, R2, R3, and R5. They are a hydrogen atom or a 
methyl group. R4 It is the owner pons cyclic hydrocarbon radical of the carbon numbers 7-13 which 
have the owner pons cyclic hydrocarbon radical of the carbon numbers 7-13 which have the radical 
decomposed with an acid, and the radical decomposed with an acid, or a carboxyl group. 
[0016] The concrete example of the radical decomposed with an acid t-butyl, a tetrahydropyran-2- 
IRU radical, A tetrahydrofiiran-2-IRU radical, a 4-methoxytetrahydropyran-4-IRU radical, 1- 
ethoxyethyl radical, a 1-butoxy ethyl group, a 1-propoxy ethyl group, A 3-oxocyclohexyl radical, a 
2-methyl-2-adamanthyl radical, and 8-methyl-8-tricyclo [5. 2.1.02, 6] decyl group, Or although a 1, 
2, 7, and 7-tetramethyl-2-norbornyl radical, 2-acetoxy menthyl radical, a 2-hydroxy menthyl radical, 
a 1 -methyl- 1-cyclohexyl ethyl group, etc. are mentioned, it is not limited only to these. Moreover, 
the concrete example of the owner pons cyclic hydrocarbon radical of the carbon numbers 7-13 
which have the owner pons cyclic hydrocarbon radical or carboxyl group of carbon numbers 7-13 
which has the radical decomposed with an acid Tricyclo [5. which has a carboxyl group or an ester 
group as shown in Table 1 2.1.02, 6] DESHIRU methyl group, Tricyclo [5. 2.1.02, 6] decyl group, 
an adamanthyl radical, a norbornyl radical, a methyl norbornyl radical, an isobornyl radical, and 
tetracyclo [- 4. - 4.0.12, 5.17, 10] dodecyl, and methyl tetracyclo [- 4. - although 4.0.12, 5.17, 10] 
dodecyl, etc. are mentioned, it is not limited only to these. 
[0017] 
[Table 1] 
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R7 in Table 1 It is the radical decomposed with an acid. A concrete example t-butyl, a 
tetrahydropyran-2-IRU radical, a tetrahydrofuran-2-IRU radical, A 4-methoxytetrahydropyran-4- 
IRU radical, 1-ethoxyethyl radical, A 1-butoxy ethyl group, a 1-propoxy ethyl group, a 3- 
oxocyclohexyl radical, A 2-methyl-2-adamanthyl radical and 8-methyl-8-tricyclo [5. 2.1.02, 6] decyl 
group, Or although a 1, 2, 7, and 7-tetramethyl-2-norbornyl radical, 2-acetoxy menthyl radical, a 2- 
hydroxy menthyl radical, a 1 -methyl- 1-cyclohexyl ethyl group, etc. are mentioned, it is not limited 
only to these. 

[0018] R6 a hydrogen atom or the hydrocarbon group of carbon numbers 1-12 it is — concrete » a 
methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl, an isobutyl radical, t- 
butyl, a cyclohexyl radical, and tricyclo [-- 5. - 2.1.02, 6] decyl group, an adamanthyl radical, a 
norbornyl group, an isobornyl radical, and tetracyclo [-- 4. - although 4.0.12, 5.17, 10] dodecyl, etc. 
are mentioned, it is not limited only to these 

[0019] One of this inventions is said polymer and a constituent for photoresists containing a photo- 
oxide generating agent as mentioned above. 400nm or less of photo-oxide generating agents used for 
this invention is the photo-oxide generating agent which generates an acid by the optical exposure of 
the range of 180nm - 220nm preferably - desirable — in addition — and the constituent which 
consists of a polymer of this invention shown previously may fully dissolve in an organic solvent, 
and by the producing- film methods, such as SUPINKO-TO, as long as the uniform spreading film 
can be formed, what kind of photo-oxide generating agent is sufficient as the solution. Moreover, it 
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may be independent, or two or more sorts may be mixed and used. 

[0020] As an example of an usable photo-oxide generating agent, for example 43 journal OBU JI 
organic chemistry (Journal of the Organic Chemistry), No. 15, J.V. Crivello's and others (J. 
V.Crivello) triphenylsulfonium salt derivative indicated by 3055 pages - 3058 pages (1978), and 
other onium salt (for example, sulfonium salt — ) represented by it Compounds, such as iodonium 
salt, phosphonium salt, diazonium salt, and ammonium salt, 2 and 6-dinitro benzyl ester [O. 
Nalamasu et al. (O. Nalamasu), A SPIE proceeding, 1262 volumes, 32page(1990)], There is sulfo 
SAKUSHIN imide indicated in the 1, 2, and 3-Tori (methane sulfonyloxy) benzene [Takumi Ueno et 
al., proceeding OBU and PME'89, Kodansha, and 413-424 page (1990)] Taira 5-No. 134416 public 
presentation patent official report. 

[0021] all the constituent 100 weight sections in which the content of a photo-oxide generating agent 
contains itself - receiving — usually - 0.2 - 30 weight section - it is 1 - 15 weight section 
preferably. Sensibility with this content sufficient above the 0.2 weight section is obtained, and 
formation of a pattern becomes easy. Moreover, formation of the uniform spreading film becomes it 
easy that they are below 30 weight sections, and it is further hard coming to generate a residue 
(Society for Cutting Up Men) after development. 

[0022] Said constituent for FUOREJISUTO of this invention is applied with the gestalt of a solution. 
As long as a thing desirable as a solvent used for this is the organic solvent in which the component 
which consists of a polymer and a photo-oxide generating agent can fully dissolve, and the solution 
can form the uniform spreading film by approaches, such as a spin coat method, what kind of solvent 
is sufficient as it. Moreover, it may be independent, or two. or more kinds may be mixed and used. 
Specifically N-propyl alcohol, isopropyl alcohol, n-butyl alcohol, tert-butyl alcohol, methyl- 
cellosolve acetate, ethylcellosolve acetate, Propylene glycol mono-ethyl ether acetate, methyl lactate, 
Ethyl lactate, acetic-acid 2-methoxy butyl, 2-ethoxyethyl acetate, methyl pyruvate, Pyruvic-acid 
ethyl, 3-methoxy methyl propionate, 3-methoxy ethyl propionate, N-methyl-2-pyrrolidinone, a 
cyclohexanone, cyclopentanone, A cyclohexanol, a methyl ethyl ketone, 1,4-dioxane, ethylene 
glycol monomethyl ether, Although ethylene glycol monomethyl ether acetate, ethylene glycol 
monoethyl ether, ethylene glycol mono-isopropyl ether, diethylene-glycol mono-methyl ether, 
diethylene-glycol wood ether, etc. are mentioned Of course, it is not limited only to these. 
[0023] The "fundamental" constituent of the photoresist constituent of this invention is an above- 
mentioned polymer and an above-mentioned photo-oxide generating agent, and although it is melted 
and used for the above-mentioned solvent, it may add other components, such as a surfactant, 
coloring matter, a stabilizer, a spreading nature amelioration agent, and a color, if needed. 
[0024] 

[Example] Next, although an example explains this invention to a detail further, this invention is not 
restricted at all by these examples. 

[0025] Composition of example 15-Acryloyloxy-2 and 6-norbornanecarbolactone (acrylate Rl and 
whose R2 are hydrogen atoms in a general formula (1)). 
[0026] 
[Formula 5] 



5-Hydroxy-2, 6-norbornanecarbolactone(H. B.Henbest et al., J.Chem.Soc, 221 - 226 pages (1959)) 
lOg (0.0653 mols), 9.49g [ of N.N-dimethylaniline ], and phenothiazin 20mg is dissolved in 
desiccation THF60ml, and it ice-cools. What dissolved chlorination acryloyl 6.5g in desiccation 
THFlOml is dropped there. After stirring at a room temperature for 3 hours for bottom 2 hours of 
ice-cooling, filtrate is condensed under reduced pressure. Ether 250ml is added to a residue and it 
washes in order of 200ml of 0.5-N hydrochloric acids, saturation brine, 200ml of 3%NaHC03 water 
solutions, saturation brine, and water. 5.38g of specified substance was obtained by washing the 
white crystal which distilled off the ether layer under reduced pressure and deposited the ether after 
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desiccation by MgS04 in it by hexane 80mlx2 (a white solid-state, 40% of yield). Melting point : 96 

degree-C;l H-NMR delta 1.66 (1H, d) (CDC13), 1.78 (1H, d), 1.99-2.11 (2H, m), 2.53-2.62 (2H, m), 

4.59 (1H, d) 3.18-3.25 (1H, m), 4.64 (1H, s), 5.89 (1H, dd), 6.11 (1H, dd), 6.43(1H, dd);IR2880 and 

2980 (nuC-H) (KBr), 1712, 1773 (nuOO), 1618, 1630 (nuC=C), Composition of 1186, 1205(nuC- 

O) cm-1 example 25-Methacryloyloxy-2, and 6-norbomanecarbolactone (methacrylate whose Rl is 

a methyl group and whose R2 is a hydrogen atom in a general formula (1)). 

[0027] 

[Formula 6] 
CH3 

ch 2 =c 

i=o 

A 



It compounded like the example 1 except having replaced with chlorination acryloyl and having used 
methacryloyl chloride (20% of yield). 1 H-NMR(CDCB) Delta - 1.62 (1H, D) and 1.75 (1H, D) - 
1.92 (3H, s), 1.95-2.16 (2H, m), 2.53-2.66 (2H, m), 4.59 (1H, d) 3.20-3.28 (1H, m), 4.65 (1H, s), 
5.62 (1H, dd) 6.10(1H, dd);IR2880 and 2982 (nuC-H) (KBr), 1715, 1780 (nuC=0), 1630 (nuC=C), 
1156, 1178(nuC-0) cm-1 example 32-Methyl-6-acryloyloxy-2, and 6-norbornanecarbolactone (a 
general formula (1) - setting ~ Rl - a hydrogen atom --) R2 Composition of the acrylate which is a 
methyl group. 
[0028] 
[Formula 7] 



H 

... CH2= jL 



Except for having replaced with 5-Hydroxy-2 and 6-norbomanecarbolactone and having used 6- 
hydroxy-2 and 6-norbornane-carbolactone (S. Beckmann et al., Chem.Ber.94 volume, 48 -58 pages 
(1961)) It compounded like the example 1 (30% of yield). IR (KBr) 2880, 2982 (nuC-H), 1716, 1774 
(nuC=0), 1619, 1629 (nuC=C), and 1188 and 1208(nuC-O) cm-1. 

[0029] composition of the polymer (a general formula (2) ~ setting - Rl, R2, and R3 - a hydrogen 
atom and R4 - t-butoxy cull BONIRUTETORA cyclo [- 4. - 4.0. - 12, 5.17, 10] dodecyl, x= 0.7, 
y= 0.3, and z= 0) of the example 4 following structure. 
[0030] 
[Formula 8] 

H H 



-(CHe— C-^ (chsh^ 

6=0 c=o 

$ W 



COOC(CI%)3 



Acrylate 2.5g and 1.71g of t-butoxycarbonyltetracyclododecylacrylate obtained in the example 1 are 
dissolved in desiccation tetrahydrofuran 23ml among 100ml eggplant flask which attached reflux 
tubing, azobisuisobutironitorirul 13mg (30 mmol-1 -1) is added there, and it agitates at 60-65 degrees 
C under argon atmosphere. It cools radiationally 2 hours after, and methanol 400ml is filled with a 
reaction mixture, and precipitate which deposited is carried out a ** exception. 1.98g of specified 
substance was obtained by performing reprecipitation purification further once again (47% of yield). 
The copolymerization ratio at this time was 70:30 from the integral ratio of 1 H-NMR (x= 0.7, y= 
0.3). The weight average molecular weight (Mw) by GPC analysis was 10800 (polystyrene 
conversion), and degree of dispersion (Mw/Mn) was 1.88. 

[0031] The polymerization was carried out like the example 4 except having changed the preparation 
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ratio of an example 5 and six monomers. The preparation ratio of a monomer, the copolymerization 
ratio (x/y) of a polymer, and the weight average molecular weight of the obtained copolymer are 
shown in Table 2. 
[0032] 
[Table 2] 

m2 







x/y 






0.5/0.5 


0.49/0.51 


13300 




0.35/0.65 


0. 35/0.65 


11500 



The polymerization was carried out like the example 4 except having changed the amount 
(concentration) of an example 7 and 8azobisuisobutironitoriru. The copolymerization ratio (x/y) of a 
polymer, the weight average molecular weight of the obtained polymer, etc. are shown in Table 3. 
[0033] 
[Table 3] 

S3 





A I BNjg& 


x/y 






5mm o 1 • l-i 


0. 7/0. 3 


154000 


mmma 


70mm o 1 • l-i 


0.69/0.31 


3200 



composition of the polymer (a general formula (2) ~ setting -- Rl and R2 - a hydrogen atom and R3 
« a methyl group and R4 tetrahydropyranyloxy carbonyl tetracyclo [- 4. - 4.0. ~ 12, 5.17, 10] 
dodecyl, x= 0.7, y= 0.3, and z= 0) of the example 9 following structure. 
[0034] 
[Formula 9] 

H CH 3 

c=o c=o 
o 

It replaced with t-butoxycarbonyltetracyclododecylacrylate and compounded like the example 4 
except having used tetrahydropyranyloxy carbonyl tetracyclo dodecyl methacrylate. 52% of yield, 
Mw=12000, Mw/Mn=1.75. 

[0035] Composition of the polymer (it sets to a general formula (2) and, for a hydrogen atom and R3, 
a methyl group and R4 are [ Rl and R2 ] a 2-methyl-2-adamanthyl radical, x= 0.7, y= 0.3, and z= 0) 
of the example 10 following structure. 
[0036] 

[Formula 10] 
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H CH3 

c=o c=o 
A v A OT3 





Except for having replaced with t-butoxycarbonyltetracyclododecylacrylate and having used 2- 
methyl-2-adamanthyl methacrylate It compounded like the example 4. Composition of the polymer 
(it sets to a general formula (2) and, for a hydrogen atom and R2, a methyl group and R4 are [ Rl 
and R2 ] t-butyl methacrylate, x= 0.7, y= 0.3, and z= 0) of 42% of yield, Mw=9500, and the 
Mw/Mn=1.96 example 11 following structure. 
[0037] 

[Formula 11] 

H CHa 

-^-^ ( c M*r 

=o c=o 




occCHafc 



It replaced with t-butoxycarbonyltetracyclododecylacrylate and compounded like the example 4 
except having used t-butyl methacrylate. Composition of the polymer (it sets to a general formula (2) 
and, for Rl, R2, and R3, a hydrogen atom and R4 are a t-butoxy cull BONIRUNORU bornyl radical, 
x= 0.7, y= 0.3, and z= 0) of 60% of yield, Mw=8400, and the Mw/Mn=1.74 example 12 following 
structure. 
[0038] 

[Formula 12] 

H H 

c=o c=o 



I 

o 



OOC(CHg)3 

It replaced with t-butoxycarbonyltetracyclododecylacrylate and compounded like the example 4 
except having used t-butoxy cull BONIRUNORU bornyl acrylate. composition of the polymer (a 
general formula (2) -- setting - Rl and R3 -- a hydrogen atom and R2 - a methyl group and R4 - t- 
butoxy cull BONIRUTETORA cyclo [- 4. - 4.0. -- 12, 5.17, 10] dodecyl, x= 0.7, y= 0.3, and z= 0) 
of 44% of yield, Mw=9100, and the Mw/Mn=1.72 example 13 following structure. 
[0039] 

[Formula 13] 

H H 

o 



:OOC(CH3jQ 

o 

It replaced with the acrylate obtained in the example 1, and compounded like the example 4 except 
having used the acrylate obtained in the example 3. 60% of yield, Mw=l 1300, Mw/Mn=1.88. 
[0040] composition of the polymer (a general formula (2) - setting - Rl, R2, and R3 ~ a hydrogen 
atom and R4 - t-butoxy cull BONIRUTETORA cyclo [- 4. - 4.0.12, 5.17, 10] dodecyl, and R5 ~ a 
methyl group and R6 - a hydrogen atom, x= 0.6, y= 0.3, and z= 0.1) of the example 14 following 
structure. 
[0041] 

[Formula 14] 
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H H CHg 

c=o c=o c=o 

1 OH 
COOC(CHa)3 




Acrylate 3g obtained in the example 1, 2.39g of t-butoxycarbonyltetracyclododecylacrylate, and 
0.207g of methacrylic acids are dissolved in desiccation tetrahydrofuran 30ml among 100ml 
eggplant flask which attached reflux tubing, and it is azobisuisobutironitorirul47mg (30 mmol-1-1 in 
addition, it agitates at 60-65 degrees C under argon atmosphere.) there. It cools radiationally 2 hours 
after, and methanol 500ml is filled with a reaction mixture, and precipitate which deposited is carried 
out a ** exception. 2.35g of specified substance was obtained by performing reprecipitation 
purification farther once again (42% of yield). The copolymerization ratio at this time was 60:30:10 
from the integral ratio of 1 H-NMR (x= 0.6, y= 0.3, z= 0.1). Mw=9700, Mw/Mn=1.74. 
[0042] composition of the polymer (a general formula (2) — setting — Rl, R2, R3, and R5 — a 
hydrogen atom and R4 t-butoxy cull BONIRUTETORA cyclo [- 4. - 4.0.12, 5.17, 10] dodecyl, 
and R6 - a tricyclo decyl group, x= 0.6, y= 0.3, and z= 0.1) of the example 15 following structure. 
[0043] 

[Formula 15] 

H H H 

(CHa-Afc (CH 2 -C-k (- CH 2-<r-fr- 

c=o c=o c=o 

A K I I 

° v o o 



It compounded like the example 14 except having replaced with the methacrylic acid and having 
used tricyclodecylacrylate (the Hitachi Chemical Co., Ltd. make, trade name FA-513A). 
Composition of the polymer (it sets to a general formula (2) and Rl and R2 are a hydrogen atom 
radical, x= 1, and y=z=0) of 57% of yield, Mw=13700, and the Mw/Mn=2.13 example 16 following 
structure. 
[0044] 

[Formula 16] 




Acrylate 3g obtained in the example 1 is dissolved in desiccation tetrahydrofuran 16ml among 50ml 
eggplant flask which attached reflux tubing, azobisuisobutironitoriru79mg (30 mmol-1 -1) is added 
there, and it agitates at 60-65 degrees C under argon atmosphere. It cools radiationally 1 hour after, 
and methanol 200ml is filled with a reaction mixture, and precipitate which deposited is carried out a 
** exception. 1.8g of specified substance was obtained by performing reprecipitation purification 
further once again (60% of yield). Mw=7100, Mw/Mn=2.05. 

[0045] Composition of the polymer (it sets to a general formula (2) and, for a hydrogen atom and R3, 
a methyl group and R4 are [ Rl and R2 ] 2-acetoxy menthyl radical, x= 0.7, y= 0.3, and z= 0) of the 
example 17 following structure. 
[0046] 

[Formula 17] 
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H CHa 




o 



It replaced with t-butoxycarbonyltetracyclododecylacrylate and compounded like the example 4 
except having used 2-acetoxy menthyl methacrylate (Japanese-Patent-Application-No. No. 335603 
[ 08 to ] publication). 52% of yield, Mw=8600, Mw/Mn=1.77. 

[0047] 2g (resin) of polymers obtained in the example 18 (evaluation of the etching resistance of a 
polymer) example 5 was dissolved in propylene-glycol-monomethyl-ether acetate lOg, and, 
subsequently it filtered using the 0.2-micrometer Teflon filter. Next, on the 3 inch silicon substrate, 
spin coat spreading was carried out, for 90 degrees C and 60 seconds, baking was performed on the 
hot plate and the thin film of 0.7 micrometers of thickness was formed. The etch rate [ as opposed to 
CF4 gas for the obtained film ] was measured using the DEM451 reactive-ion-etching (RIE) 
equipment made from Japanese ** Anelva (etching condition-ower=100W, a pressure = 5Pa, 
quantity-of-gas-flow =30sccm). The result is shown in Table 4. Similarly, the etch rate was 
measured also about the polymer (resin) obtained in the example 15. The result of the Pori (methyl 
methacrylate) spreading film which is Pori (p-vinyl phenol) currently used as an example of a 
comparison as base resin of a novolak resist (PFI[ by Sumitomo Chemical Co., Ltd. ]-15A) and a 
KrF resist and resin which does not have an owner pons cyclic hydrocarbon radical in the molecular 
structure, either is also shown. In addition, the etch rate was standardized to the novolak resist. 
[0048] 
[Table 4] 







msnrns 


1. 15 


msmi b 


1.15 




1.9 




1.2 


J-ftvvVVV^V (PFI-16A) 


1 



The polymer (resin) of the above-mentioned result to this invention is CF4. The etch rate to gas was 
slow and excelling in dry etching resistance was shown. 

[0049] 2.5g (resin) of polymers obtained in the example 19 (evaluation of the transparency of a 
polymer) example 5 was dissolved in propylene-glycol-monomethyl-ether acetate lOg, and, 
subsequently it filtered using the 0.2-micrometer Teflon filter. Next, on the 3 inch quartz substrate, 
spin coat spreading was carried out, for 90 degrees C and 60 seconds, baking was performed on the 
hot plate and the thin film of 1 micrometer of thickness was formed, this thin film — ultraviolet — 
visible - a spectrum - the permeability in 193.4nm which is the main wavelength of ArF excimer 
laser light was measured using the luminous-intensity system. Similarly, it measured also about the 
polymer (resin) obtained in the example 15. The polymer which obtained permeability in the 
example 5 was [ the polymer of 54% /and the example micrometer 15 ] 55%/micrometer. From this 
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result, the polymer of this invention has checked that transparency available as a monolayer resist 
was shown. 

[0050] Example 20 (patterning evaluation of the resist using a polymer) 
The resist which consists of the following presentation was prepared. 

(a) polymer (example 5): — 2g (b) photo-oxide generating agent (triphenylsulfonium triflate (TPS)): 
— 0.02g(c) propylene-glycol-monomethyl-ether acetate: - use the 0.2-micrometer Teflon filter for 
the 1 1.5g above-mentioned mixture — it passed and the resist was prepared. Spin coat spreading of 
the above-mentioned resist was carried out on the 4 inch silicon substrate, and the thin film of 0.4 
micrometers of thickness was formed. [ for 130 degree-C 1 minute ] [ on the hot plate ] And the 
wafer which formed membranes to the adhesion mold exposure experiment in a plane enough purged 
with nitrogen was put. The mask which drew the pattern with chromium on the quartz plate was 
stuck on the resist film, and ArF excimer laser light was irradiated through the mask. It is BE on a 
hot plate for 1 10 degrees C and 60 seconds immediately after that. - KU was carried out, the TMAH 
water solution performed development by dip coating for 60 seconds 23 degrees C of 2.38% of 
solution temperature, and pure water performed rinse processing for 60 seconds continuously, 
respectively. Consequently, dissolution removal only of the exposure part of the resist film was 
carried out at the developer, and the pattern of a positive type was obtained. It evaluated similarly 
about the resist using the polymer similarly obtained in the example 15. The result of sensibility and 
resolution is shown in Table 5. 
[0051] 
[Table 5] 

315 





S) 


IRS (mj/crn 2 ) 




0.19 


6.5 




0.20 


7 



The above result showed that the photoresist ingredient using the polymer of this invention had the 
outstanding resolving property. Moreover, since there were no phenomena, such as pattern peeling, it 
has checked excelling also in substrate adhesion. 
[0052] 

[Effect of the Invention] The polymer of this invention is excellent in dry etching resistance and 
transparency, the resist ingredient using the polymer of this invention is further excellent in 
resolution and substrate adhesion, and detailed pattern formation required for semiconductor device 
manufacture is possible so that clearly from having explained above. 



[Translation done.] 
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isy^^ Kfti£tf£5 0 

[0021] 3fclK8£Sij©*fr*«, ^ng#£#ty£ 
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lt#i^l^ll4«W«KT» tlfcfv ^4 * t 
<fcl\ Sfc, «tfc2litt±«^LTffl^tfe4 

;b7;l/3-;k n -y7^;U7;I/n-;K t e r t-f=f- 
;l/7;l/3-;l/, ^fWnv^/tf-F, x^;l/-t 
nV/l/77-fef-h, T'Ptfby^'U 3-W/xf;l/ 
x-r^7-bx-K ?U?*7^k ?L»x^;i;; gfg?2 

»*?-;k e/Hd'yS?xf-/k 3-^h*^D^v 
3-* h*f7u\£*y®x?-jw N-^f- 
;l/-2-t!DiJ->7X i^a^+r/X i/^n^y 

1, 4-^+t>, xf Uy^"'j3-;l/ty^f;l/x 
— f;k xfl/y^ya-;K/^fyH-r;l/7tf 
- k x^i^^y 3-;i/^/x7^x-T-;k x^b 
y^ya-M/^yyo tf ;Ux -x;k S?xf- b > f 
'Jn-;^/^f/l/x-f;K ^x^byyy n-;l<i/ 
^ ^;l/x-x;bft if A^if & n« *^ t> -5 5 A,c ne> 

[0023] *nm<o7* his?* hmmi<D m*f£> 

inLTfc#bftv\, 
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[ill] ^tHJfigiJtJ: 0*%W%4 6K»lBlk:SifH 
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[0 0 2 5] ifiSMi 
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(1) {Cfe'V>T, R' , R z A^JC*JS?T»S7^UU 
-h) <D?S$L a 

[0 0 2 6] 
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CK 2 =A 




5-Hydroxy-2,6-norbornanecarbolactone (H. B. H 
enbestS>> J. Chem. Soc. , 22 1—2 



(6) 



26H(1 9 5 9¥)) lOg (0. 0 6 5 3mo 
1) , N, N-^W-U>9. 4 9g, 7i/f 
7S» 2 0 m g £&JST H F 6 0 m 1 fcjgft? L2k<$T 
5„ ZZlCffltTZVUsfjlG. 5gMTHF10 

x;l/2 5 Om 1 ^rJlPAs 0 . 5 Nig&2 0 Om U fSSl 
AStK 3%NaHCO37kSfffi2 0 0ml, f&fnAH 

?k 7k<Dimcm,i& x-f;i/jf £m g s o 4 t?sh* 

It, x-r^ifffiTSSU ffttit/iefe^ B a B ^^+ 10 
Vy80m 1 X2Tift#T3CtT'B6*ltl$:5. 3 8g 
t#/c (SfeBf*> US* 4 0%) o Sfc£ : 9 6°C ; l H- 
NMR (CDC 1 3 ) 51.66 (1H, dK 1.78 
( 1 H, dK 1.99-2.11 (2 H, m) , 2.5 
3-2.62 (2H, m) , 3.18-3.25 (1H, 
m) , 4.5 9 (1 H, dK 4.6 4 (1 H, sK 
5.89 (1H, dd) > 6.11 (1H, d d) , 6. 
43 (1H, dd) ; I R (K B r ) 2880, 298 
0 (v C-HK 1712, 1 7 7 3 (v C=OK 1 
618, 1 6 30 (vC = C) , 1186, 1205 20 
(v C-0) cm"' 

mmmz 

5-Methacryloyloxy-2,6-norbornanecarbolactone (— IS 
3 (l) icts^T, r' R z tfymm^T* 

[0 0 2 7] 
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i=o 

6 



WBB 2000-26446 
10 



30 
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%) o ' H-NMR (CDC 1 3) 5 1.62 (1 H. 
d) , 1 .7 5 (1 H, dK 1. 9 2 (3H, sK 
1.95-2.16 (2H, m) , 2.5 3-2.6 6 (2 
H, m) , 3.2 0-3.2 8 ( 1 H, m) , 4.59 

(1H, d), 4.65 (1H, s), 5.62 (1H, 40 
ddK 6.10 (1 H, dd) ; I R (KB r) 2 8 
80, 2982 (vC-HK 1715, 1780 (v 
C = OK 1 6 3 0 (v C = CK 1156, 1178 

(v C-O) cm"' 

nam 3 

2-Me thy 1 -6-acry 1 oy 1 oxy-2 , 6-norbornanecarbo 1 ac tone 
(-883 (l) icis^T, R 1 tf***?, R ! 

[0 0 2 8] 
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5-Hydroxy-2 , 6-norbornanecarbo 1 ac t onefc ft z. T6-hydr 
oxy-2, 6-norbornane-carbo lac tone (S. Beckma 
nn^ Chem. Ber. 94 4 8-5 8HO 

9 6i^)) nm^itantt rnmmi tmmicLr^ 

JjJcLfc (IR*3 0%) „ IR (KB r) 288 0, 29 
82 (vC-HK 1 7 1 6, 1 7 7 4 (vC = 0) , 
1 6 1 9, 1 6 2 9 (vC = CK 118 8, 1 2 0 8 

( v C — 0) cm o 

[0 0 2 9] mMM4 
Tfflm<Dm$# (HttS (2) fcfcVT, RK R 
2 s R 3 tfymm?. R 4 ^t-7h^->AWz;l/f 
bvistu [4.4.0. l" .1 7,, ° ] K7*S/;Ht x = 0. 
7, y = 0. 3, z = 0) 

[0 0 3 0] 

[ft 8] 
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f#r>7 * ij U- h 2 . 5 g fc t -7 h 
h7->^oFfi/;l/7i")l/-M. 7 1g^Jixh 
7cFD77>2 3ml KJSISPU ^ Lite A I BN 1 1 
3mg (3 Omm o 1 • 1 "' 7;l/=f>»HS[ 
T 6 0 ~ 6 5 °CT*tm? 5o 2 R£f!8&&ft U S*Sfi-& 

*1. 9 8gf#fc (JR4S 4 7%) o CO^rOftS^Jttt 
' H-NMR©«#J±fr5 7 0 : 3 OT&ifc (x = 
0. 7, y = 0. 3) o GP C^WctS M^tf? 
ft (Mw) fi 1 0 8 0 0 (I'JXfbylf) , ft&m 

(Mw/Mn) ttl. 8 8TfetP7c 0 

[0 0 3 1] HfiS#j5. 6 

XM^LtZo ^2{C^/v-<D{±jA#tL B-&f*CD«M 

^Jt (x/y) , »e.n7c«s^fto«av^?««: 

75"to 

[0 0 3 2] 
[*2] 
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0.35/0.65 


0. 35/0.65 
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17, 8 * ^nf:i^OMTO»?i 
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154000 




70mm o 1 • 1-t 
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0) 
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t -7 h /l/tf^l/f- h 9 ~> * a Fx '»17 9 Vis 
- h KttlLTs fh7t Hnt!7-W*->AW;-;l' 

SI0IJ4 fcl^BHcLT^jSLfco lR^5 2%, Mw= 1 2 
0 0 0, Mw/Mn= 1. 7 5„ 
[0 0 3 5] USSMl 0 

TKflfifiOM^f* (HRS (2) Kfe^T, R' , R 2 
tffcm&¥. R 3 R' tf2-*x;t"-2- 

TZ-tyf-fr&s x = 0. 7, y = 0. 3, z = 0) <D 

[0 0 3 6] 
[<tl 0] 
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6 OT3 



v 6 CH3 



t - 7 h * J/*;!/ sp— ;l/x h v £ a F x ">;U7 * "J 
-McftAT, 2-^7^;l/-2-7^v>^;l/^^^U 

fc 0 l&*4 2%, Mw=9 5 0 0, Mw/Mn= 1. 9 
6 

nmm \ 

Tmrnrnvmsw (hrs (2) cfc^r, r' , r 2 

tfzkiRfifr* R 2 *Mx>i4k R 4 tft-7x;M** 



uu-k x = o. 

[0 0 3 7] 
[ft 1 1 ] 



7, y-0. 3, z=0) 




- V left AT, t -7f;W £ * U h fcffli^fcftWI- 

ttHJSW4i:raaicLT^urco W6o% ( mw= 

50 8 4 0 0, Mw/Mn = 1 . 74 
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Timmiom&fc (-0SS (2) tctji^T, r' , r 

;U#;P-;l/S, x = 0. 7, y = 0. 3, z=0) 

[0 0 3 8] 
[ftl 2] 
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aoc(CHa) 3 



OOC(CHa)a 
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fco *K$4 4%, Mw=9 1 0 0, Mw/Mn= 1 . 7 
2 

^Mi 1 3 

TE«Bi<D«^(t (HRS (2) fcfcl^T, R 1 , R 3 20 
*7jcMSH?, R 2 *W;bS, R 4 #t-7h*S/*;l/ 
fel/fh7^^n [4.4.0. l 2 ' 5 .1 M0 ] Fx>7l/8, 
x = 0. 7, y = 0. 3, z = 0) 

[0 0 3 9] 

[ftl 3] 

H H 

c=o 

o 



1 1 TiifcT * y U- h l£tt*T, Hffi^O 3 Tlifc 

Ufco 1R*60%, Mw= 1 1 3 00, Mw/Mn = 
1. 8 8 0 

[0040] nwmi 4 

Tfeffit©S3# (2) K&V^T, R' » R 

2 , R 3 tfikmm?* R 4 *U -7h*$/*;l/sKr.;l/-f 
hvf*n [4.4.0. l" .l 7 '"" ] K-r->;HS, R5*^ 

R6 A^Tk^JI?, x = 0. 6, y = 0. 3, z 40 
= 0. 1) 

[00 4 1] 

[{fcl 4] 

H H CHg 

-(cife-^^ fcHr<fV {o*!-<f-)r— 
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t#fc7 * "J U- h 3 g i: t -7 h*^*;l/#-;l/r h- v 
i/tuYTi/frTWls-YZ. 3 9g, *$r*'J/H8 
0. 2 0 7 gfcfHKr h7t F07773 Ora I tC?g«? 
U ^<HcAIBN147mg (30mmol • l"' 
An*, 7;l/3"y|?HMT6 0-6 5°CT-}«^-r^= 2Bf 

*fT5Ci:K:«t»)BW»%2. 3 5 g (iR4> 4 2 
%) 0 C©l$©&fi£J±ttl H-NMR©«$H£j[p5 6 
0:30:1 OT'&^/c (x = 0. 6s y = 0. 3, z 
= 0. 1 ) o Mw=9 7 0 0, Mw/Mn= 1 . 7 4 D 

[0042] mmmi 5 

Tffi*iI<DS£ft (-MS (2) fcfe^T, R' , R 

2 , R 3 , R 5 tffrmw^ R 4 tft -7 h 
^fh7->^n [4.4.0.1 21 .l 7 '° ] FxiWI/S, R 
6 tfh'J->^Df->;H, x = 0. 6, y = 0. 3, z 
= 0. 1) (D-itfUo 

[0 0 4 3] 

[ftl 5] 
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f CH *-<r)r- 



KflOi 



1 3 A) £JBl^ 



(B&ftoSH 

%, Mw= 1 3 7 00, Mw/Mn = 2. 13 

30 nmm 1 6 



-rmmmcom^w (-aaa (2) ke^t, r 1 

x = K y = z = 0) (D#fig 0 

[0 0 4 4] 
[ft IB] 
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Si8W*ttWTc5 Om 1 t^77X3ifi, ^fiSP 1 Tl# 
fe7^yU-h3g%S6j»f-h5kKD77>l 6ml 
fciSSPU ^CtCA IBN79mg (30mmol • 1 
- 1 )£in*, 7^rf>HH^T 6 0-6 5 T)?'St#-f 

ltaif, wmbfcais^iisij-r?. 0 * suit 3 -as 

0%) o Mw=7 1 00, Mw/Mn = 2. 0 5 0 
[0 0 4 5] HfiSffll 7 
TIB«lifi©«^«: (2) Icfe^T, R' , R 2 
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x = 0. 7, y = 0. 3, z = 0)O^JSR o 
[0 0 4 6] 
[ftl 7] 

CHa 

CHg-C— (__VCHg 

o CHa occKa 
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t-a 
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mmW-0 8-3 3 5 6 0 3^I5«) fcffl^fcJKtttt* 
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[0 0 4 7] gfflffll 8 

ft (J&Hh) 2 g^^utri/vyun-^ypc^l/x- 
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nyHtht^Uya-HWU 9 0°C, 6 0fMUjfc 
•^^U-HT^-*>^!tV\ HJP0.7 (im© 

mmz&f&Lrcc »6tifcK*B*7*;i//^s!DEM4 

5 1 VT?T47'(*>xy : J->7 (R I E) gg£ffl 
l^TC F 4#;Ucfl-f3x«y^y^j£g*iJj£Lfc (x 
y*y?3kf$: Powe r = l 0 0W, Ej]=5Pa, 
= 3 0 s c c m) o Z(Dm%k*m4{C7rs? 0 R 

x f - > ^aa* jb^ l fco tmm llt 

i?7> b CftS<b*tti!P F I - 1 5 A) , KrF 

[0 0 4 8] 
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(PF I - 1 6 A) 
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M) 2. 5 gS^ntru^^Ua-^/^^bx— r 
;b7-tr-r-h 1 0 gtCfgflf U #V>-C0 . 2 /i mOx? 

±£Xfcf>a-h^ffU 9 0°C, 6 0#l?a*>y h-TV 
r FX^'>Vb-if3t<Ofp^iSST*S5 1 9 3 . 4 n m 



m 5 T*?#fcS£tttf 5 4%//im, MMM 1 5 <DM£ft 
#5 5%/nm^&^fco C<D*SSfr&, #f§B3<DS£- 

40 itmwx*%fco 
[0050] rn.ffi.mz o 

(a) (HSS0IJ5) : 2 g 

(b) mm&m (h'^i-^^to^Ah^u 

-b (TPS)) : 0.0 2 g 

(c) ^otri/>yu=i-;I/€ry^^;l/x— r;l/7-trr 
-h : 1 1 . 5 g 

3SU U^h%SH«!Lfco 4^>f->'j3>lfi± 
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*\y h7V-h±T^-?U HffO. 4/im©ifM* 

^©VX^ilLTA r FX^Pv-VU— 9%*JH» 

Lfco =t(0m- <-££l 1 0°C, 6 0#H*>>hyU- 

h±T^-*U fS?S2 3°C02 . 3 8%TMAH7k^ * 
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